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Survival of the Fittest in Metastasis
PAGE 905
Cancer invasion and metastasis directly impact patient survival. The multiscale mathematical
model of cancer invasion used by Anderson et al. unveils unexpected connections between
cancer cells and tissue surroundings. In microenvironment conditions that are stressful, such
as hypoxia, few very aggressive cancer cells dominate and tumors grow invasively. Otherwise,
aggressive and not-so-aggressive cancer cells coexist and tumors are noninvasive. Current
views explain invasion as the random occurrence of intrinsically invasive cells. Instead, the au-
thor’s model suggests that invasion may spring from Darwinian selection mechanisms that
restrict survival to the most aggressive cells within tumors.
Transporter Identified in Human Folate Malabsorption Disorder
PAGE 917
Folates are essential nutrients, and their intestinal absorption is required for folate homeostasis. Qiu et al. identified a high-affinity, proton-
coupled, electrogenic folate transporter that operates efficiently at the low pH found at the surface of the small intestine. They establish that
this transporter is essential for intestinal folate absorption by identifying a loss-of-function mutation in this gene in a family with Hereditary
Folate Malabsorption. This transporter was previously reported to be a pH-independent, low-affinity heme carrier. The new data indicate
that a major function of this carrier is transport of folates.
Role of Cullin Ubiquitin Ligase Component in Genomic Integrity
PAGE 929
DDB1, a component of the Cullin 4 ubiquitin ligase complex, promotes protein ubiquitination in diverse cellular processes including nuclear
excision repair, the cell cycle, and DNA replication. Here Cang et al. show that conditional inactivation of DDB1 in the brain and lens led to
neuronal and lens degeneration and neonatal death. These defects stemmed from the elimination of proliferating neuronal progenitor cells
and lens epithelial cells by apoptosis. Furthermore, the authors showed that cell death was preceded by the aberrant accumulation of cell-
cycle regulators and increased genomic instability, which could be partially rescued by removal of the tumor suppressor protein p53. The
results indicate that DDB1 plays an essential role in genomic integrity of dividing cells.
Triggering Accurate Nucleotide Selection during Transcription
PAGE 941
How cellular RNA polymerases recognize and position the correct nucleotide during transcription has been a longstanding question. Base
pairing and base stacking, as well as hydrogen bonding to ribose hydroxyl groups, are insufficient to account for the degree of selectivity
observed. Here Dong et al. report crystal structures of transcribing polymerase complexes and conclude that selectivity is due to direct and
indirect contact of a structural element of the polymerase—termed the trigger loop—with the nucleotide in the polymerase active center.
The results thus suggest that the trigger loop couples nucleotide selection to catalysis.
Wapl Wrestles Cohesin from Chromatin
PAGE 955
Sister chromatids are connected by cohesin complexes, but during mitosis or meiosis these ‘‘glue-like’’ proteins need to be removed from
chromosomes to allow sister chromatid separation. In vertebrates, some cohesin is inactivated by the protease separase, but most cohesin
complexes are removed from chromosomes by another, poorly understood mechanism. Here Kueng et al. show that the interaction be-
tween cohesin and chromatin is controlled by Wapl, a protein previously implicated in heterochromatin formation and tumorigenesis.
Wapl is required for the dissociation of cohesin from chromosomes and for the resolution of sister chromatid arms. The authors propose
that Wapl may unlock cohesin from a particular state in which it is stably bound to DNA.
How the Hec Are Kinetochores and Microtubules
KMNg Together?
PAGE 983 and PAGE 969
Accurate chromosome segregation depends on the proper bipolar attachment of kineto-
chores—proteinaceous structures that form on centromere DNA—to spindle microtubules.
Cheeseman et al. determine the molecular identity of the core microtubule-binding site of the
kinetochore. These investigators reconstituted the KMN network, a group of conserved inter-
acting kinetochore proteins, and demonstrate that two distinct pieces of this network directly
bind to microtubules. One of these pieces is the Ndc80 subunit of the Ndc80 complex. Also
in this issue, DeLuca et al. show that the N terminus of Hec1/Ndc80, the human homolog of
this subunit, is localized at the kinetochore microtubule interface and controls the plus-end dy-
namics of kinetochore microtubules. Both studies show that phosphorylation of Hec1/Ndc80
by Aurora B kinase is crucial to prevent errors in the attachment of microtubules to the kineto-
chore. These studies further our understanding of how proper kinetochore-microtubule interac-
tions are achieved mechanistically.Cell 127, December 1, 2006 ª2006 Elsevier Inc. 859
Degradative Detour during ER Stress
PAGE 999
Secretory and membrane proteins encode ‘‘signal sequences’’ that direct them from the cytosol into the endoplasmic reticulum (ER). Whether
this process of protein translocation is selectively regulated has remained unknown. Kang et al. now find that during acute ER stress, trans-
location of many proteins is attenuated, and the proteins are instead re-routed to the cytosol for degradation. Access to this pathway of
‘‘pre-emptive quality control’’ is encoded by differences in the sequence of the translocation signal. Thus, protein translocation is a physiolog-
ically regulated process that is part of the ER stress response.
In Differentiation, GATA’s Job Is Never Done
PAGE 1041
The specification of cell fate during development is mediated in part by hierarchical networks of transcrip-
tional regulators, including the GATA factors. It has been unclear if these transcriptional networks are nec-
essary to maintain the differentiated state once development is complete. Now, Kouros-Mehr et al. show
that GATA-3 maintains the differentiation of luminal epithelial cell in the adult mammary gland. The authors
show that acute loss of GATA-3 in the murine mammary gland leads to the expansion of an undifferentiated
luminal cell population, which results secondarily in basement membrane detachment and cell death. This
work suggests that cellular differentiation is actively maintained in the adult organism raising implications
for the pathogenesis of breast cancer.
Extendable Substrate Domain Senses Force
PAGE 1015
Although physical force is thought to trigger various cellular functions, identification of molecules that act as force sensors has been difficult.
Here Sawada et al. use an in vitro system that stretches proteins to show that mechanical extension of p130Cas enhances its phosphor-
ylation by Src kinase. In cells, extended and phosphorylated p130Cas is found in regions exposed to high-traction forces. The authors
therefore conclude that p130Cas acts as a direct force sensor—converting force into a biochemical signal—and propose that this sort
of ‘‘substrate priming’’ could be a general mechanism of cellular force transduction.
p120-Catenin Bridges the GAP between Rac and Rho
PAGE 1027
Dynamic regulation of cadherin-mediated cell-cell adhesion is tightly integrated with other cellular activities such as cell motility. In addition,
the balance between antagonistic Rho and Rac activities within the cell is critical for the coordination of cell motility with cell-cell adhesion,
but mechanisms regulating such events are not well understood. Wildenberg et al. find that Rac activity causes p190RhoGAP translocation
to adherens junctions, where it transiently couples to cadherin complexes via interaction with p120-catenin. p120-catenin and p190Rho-
GAP are thus obligatory intermediates in crosstalk between diverse systems that translate Rac activity into localized inhibition of Rho, which
in turn is essential for assembly of adherens junctions.
How Olfactory Neurons Sniff out Their Way
PAGE 1057
In the mouse olfactory system, olfactory sensory neurons express only one odorant receptor, and axons
of neurons expressing the same odorant receptor converge to a specific area or glomerulus in the olfac-
tory bulb. Here Serizawa et al. find that transcription of multiple sets of genes—including those coding
for homophilic adhesion molecules and repulsive guidance cues—is dependent on neuronal activity and
correlates with expression of the odorant receptor. The authors propose that a unique combination of
cell recognition and axon guidance molecules constitutes a neuronal identity code for individual olfac-
tory sensory neurons. This code would allow grouping or fasciculation of axons expressing the same
odorant receptor and promote mapping to the proper glomerular destination.Cell 127, December 1, 2006 ª2006 Elsevier Inc. 861
